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Continuous esterif ication process for the preparation 
of ethyl lactate from lactic acid 
and ethanol 

Tretjak, Serge; Burtin, Elie; Teissier, Remy 
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Fr. Demande, 12 pp. 

CODEN: FRXXBL 
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PATENT NO. 
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PRIORITY APPLN. INFO.: FR 2002-15348 A 20021205 

WO 2003-FR3598 W 20031205 

OTHER SOURCE(S): CASREACT 141:39933 

AB The invention relates to a continuous method of preparation of Et lactate by 
lactic acid esterif ication with ethanol in the 
presence of an esterif ication catalyst followed by product 
purification through extraction and distillation using a fractional 

distillation column. A 

process flow diagram is presented. 

IT 97-64-3P, Ethyl lactate 

RL: CPS (Chemical process); EPR (Engineering process); IMF (Industrial 
manufacture) ; PEP (Physical, engineering or chemical process) ; PUR 
(Purification or recovery); PREP (Preparation); PROC 
(Process) 

(continuous esterif ication process for the preparation of Et lactate from 
lactic acid and ethanol) 
RN 97-64-3 CAPLUS 

CN Propanoic acid, 2-hydroxy-, ethyl ester (CA INDEX NAME) 



Me- CH- C- OEt 



REFERENCE COUNT: 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 
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2001:826886 CAPLUS 
136 : 401440 

Catalytic esterif ication of lactic 
acid with sodium bisulfate 

Wen, Rui-ming; You, Pei-qing; Yu, Shan-xin 
Department of Chemistry, Yiyang Teachers College, 
Yiyang, 413049, Peop. Rep. China 
Hecheng Huaxue (2001), 9(4), 375-378 
CODEN: HEHUE2; ISSN: 1005-1511 
Hecheng Huaxue Bianjibu 
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DOCUMENT TYPE: Journal 
LANGUAGE: Chinese 
OTHER SOURCE(S): CASREACT 136:401440 

AB The study on sodium bisulfate used in the esterif ication of lactic 
acid and various ales, is reported and 11 kinds of lactates were 
synthesized. The properties of the lactates, such as b.p.(b.p.), 
refractive index (nD20), IR and 1H NMR were measured. 

IT 97-64-3P, Ethyl lactate 

RL: PRP (Properties); SPN (Synthetic preparation); PREP 
(Preparation) 

(catalytic esterif ication of lactic acid with 
sodium bisulfate) 

RN 97-64-3 CAPLUS 

CN Propanoic acid, 2-hydroxy-, ethyl ester (CA INDEX NAME) 
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CORPORATE SOURCE: 



SOURCE: 

PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE : 



CAPLUS COPYRIGHT 2008 ACS on STN 
2001:55181 CAPLUS 
135:34574 

Synthesis of ethyl lactate by esterif ication with 
solvent drying 

Liu, Rong-fang; Xiao, Xiu-feng; Wang, Qin-ping; Zhu, 
Ze-shan 

Department of Chemistry, Institute of Applied 
Chemistry, Fujian Normal University, Fuzhou, 350007, 
Peop. Rep. China 

Jingxi Huagong (2000), 17(12), 714-716 
CODEN: JIHUFJ; ISSN: 1003-5214 
Jingxi Huagong Bian^ibu 
Journal 
Chinese 

AB Preparation of Et lactate from lactic acid and EtOH was 

studied. Esterif ication reaction was carried out in a Soxhlet extraction 
apparatus, 

with p-MeC6H4S03H as catalyst and CaO, mol. sieve 3A or MgS04 as 
cyclohexane solvent dehydrating agent. Various reaction parameters were 
also examined The productivity of Et lactate was improved by including a 
dehydrating agent in the reaction system. The productivity was increased 
to a highest point and then reduced slightly with increasing amount of 
catalyst and mol. ratio EtOH/lactic acid and 

prolonging the reaction time. The productivity of Et lactate reached 
84.5% under the following optimum conditions: lactic 
acid 0.1 mol, EtOH 0.3 mol, p-MeC6H4S03H 1.0 g, cyclohexane 50 mL, 
CaO 18.7 g and reaction time 2 h. 
IT 97-64-3P, Ethyl lactate 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(preparation of Et lactate by esterif ication of lactic 
acid with ethanol with cyclohexane solvent drying) 
RN 97-64-3 CAPLUS 

CN Propanoic acid, 2-hydroxy-, ethyl ester (CA INDEX NAME) 
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2000:472757 CAPLUS 
133:58542 

Method of using natural materials for synthesizing 

ethyl lactate 

Meng, Yongcai; Luo, Tong 

Yin, Changshu, Peop. Rep. China 

Faming Zhuanli Shenqing Gongkai Shuomingshu, 5 pp. 

CODEN: CNXXEV 

Patent 

Chinese 



PATENT NO. 

CN 1229790 
PRIORITY APPLN. INFO.: 
AB The process compri 
acid, esterifying ■ 



KIND DATE 



APPLICATION NO. 



A 19990929 CN 1998-111914 

CN 1998-111914 
preparing lactic lactone for lactic 
ith ethanol in the presence of 



19980319 
19980319 



strongly acidic macroporous polystyrene exchange resin/AlC13 (0.9-1.1:1) 
complex catalyst at 80°+3° for >2 h, distilling at 
120°+5° to obtain crude ester while adding ethanol 

in dropwise, and rectifying by conventional method. The ratio of complex 
catalyst to lactic acid is 0.1-0.15%. The 
mole ratio of lactic acid to ethanol is 
1:1-1.5. 

97-64-3P, Ethyl lactate 

RL: IMF (Industrial manufacture); SPN (Synthetic preparation); PREP 
(Preparation) 

(preparation of Et lactate) 
97-64-3 CAPLUS 

Propanoic acid, 2-hydroxy-, ethyl ester (CA INDEX NAME) 
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L9 ANSWER 4 OF 13 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
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2000:164652 CAPLUS 
132 : 165940 

Preparation of pyruvic acid and its calcium salt from 
lactic acid 

Ding, Hangjun; Cheng, Yanxiang; Gao, Jingxi 
Peop. Rep. China 
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SOURCE: Faming Zhuanli Shenqing Gongkai Shuomingshu , 5 pp. 

CODEN: CNXXEV 

DOCUMENT TYPE: Patent 

LANGUAGE: Chinese 

FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 



CN 1188100 A 19980722 CN 1997-112512 19970708 <— 

PRIORITY APPLN. INFO.: CN 1997-112512 19970708 

AB The process comprises esterifying lactic acid with 

ethanol to obtain Et lactate, adding catalyst and 

petroleum ether as phase separating agent, oxidizing with oxidant at 
0-20°, 1-30 mmHg and pH 3-13, collecting petroleum ether phase, 
recovering solvent, distilling at 56-57° and 20 mmHg to obtain Et 
pyruvate, saponifying with Ca(OH)2 to obtain Ca pyruvate, adding stabilize: 
and drying in vacuum. The process may comprises oxidizing lactic 
acid with oxidant in Et ether at 0-20°, 1-30 mmHg and pH 
3-13, recovering solvent, distilling at 70.8° and 20 mmHg to obtain 
pyruvic acid, neutralizing with Ca(OH)2 solution, and drying in vacuum to 
obtain Ca pyruvate. The oxidant is selected from KMn04, H202, Cr03, and 
K2Cr207, etc. 
IT 97-64-3P, Ethyl lactate 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP 
(Preparation); RACT (Reactant or reagent) 

(preparation of pyruvic acid and its calcium salt from lactic 
acid) 

RN 97-64-3 CAPLUS 

CN Propanoic acid, 2-hydroxy-, ethyl ester (CA INDEX NAME) 
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CAPLUS COPYRIGHT 2008 ACS on STN 
1999:722057 CAPLUS 
132:280844 

Comparison of catalysts in lactic 
acid esterif ication 
Li, Ru-Zhen; Su, Tao 

Guangxi Vocational Technical Institute, Nanning, 
530227, Peop. Rep. China 
Guangxi Huagong (1999), 28(3), 35-37 
CODEN: GUHUF2; ISSN: 1003-0840 
Guangxi Huagong Bianjibu 
Journal 
Chinese 

FeC13, SnC12, SnC14, NiC12, A1C13, CuC12, CrC13, H2S04, CuS04, ZnS04, 
strong acid ion exchange resin, and solid acid were employed as catalysts 
for esterif ication of lactic acid with ethanol 

at <100° without agitation. The results showed that the lowest 

content of Et lactate was 72% of the highest one with various catalysts. 



TOh 



09/09/2008 



10/923, 271 



The order of catalytic effect was H2S04, SnC14, A1C13, etc. 
IT 97-64-3P, Ethyl lactate 

RL: SPN (Synthetic preparation); PREP (Preparation) 
(catalysts for esterif ication of lactic acid with 
ethanol ) 
RN 97-64-3 CAPLUS 

CN Propanoic acid, 2-hydroxy-, ethyl ester (CA INDEX NAME) 



Me- CH- C- OEt 
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DOCUMENT NUMBER: 132:139052 

TITLE: Preparation of C1-C5 lactates and lactide 

AUTHOR(S): Su, Tao; Pang, Qi 

CORPORATE SOURCE: College of Chemistry and Chemical Engineering, Guangxi 

Univ., Nanning, 530004, Peop. Rep. China 

SOURCE: Huagong Shikan (1999), 13(4), 7-12 

CODEN: HUSHFT; ISSN: 1002-154X 

PUBLISHER: Huagong Shikan Zazhishe 

DOCUMENT TYPE: Journal 

LANGUAGE: Chinese 

AB C1-C5 ales, (methanol, ethanol, isopropanol, n- butanol, 
isobutanol, and isoamyl ale.) esterif ied D,L-lactic acid 

to form corresponding D, L-lactates, the lactates were heated in presence 
of stannous caprylate catalyst in N2 or C02 atmosphere and/or 
heated under -0.098 MPa without introducing N2 or C02 to obtain racemic- 
and meso- lactide. The yield of C4-C5 lactate was >80% without using 
entraining agent. The racemic-lactide was the target product, and the 
meso-one was recovered as a raw material. The single pass yield of 
racemic-lactide was 22-35%, and the single pass consumption rates of the 
lactates (except Me lactate) reached 26%-38%. 

IT 97-64-3P, Ethyl lactate 

RL: IMF (Industrial manufacture); RCT (Reactant); PREP 
(Preparation); RACT (Reactant or reagent) 

(preparation of C1-C5 lactates and lactide) 

RN 97-64-3 CAPLUS 

CN Propanoic acid, 2-hydroxy-, ethyl ester (CA INDEX NAME) 



Me- CH- C- OEt 
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ORIGINAL REFERENCE NO.: 1 2 8 : 5 8 6 73a, 586 76a 

TITLE: Synthesis of ethyl lactate catalyzed by modi 
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zirconium oxide 

AUTHOR(S): Li, Dechang; Huang, Chunlin; Wei, Shanhuai; Zou, Hong 

CORPORATE SOURCE: Guangxi Res. Inst, of Chemical Ind., Nanning, 530001, 

Peop. Rep. China 
SOURCE: Guangxi Huagong (1997), 26(4), 16-18 

CODEN: GUHUF2; ISSN: 1003-0840 
PUBLISHER: Guangxi Huagong Bianjibu 

DOCUMENT TYPE: Journal 
LANGUAGE: Chinese 

AB A new technique employing modified zirconium oxide to replace the concentrated 
sulfuric acid as catalyst in synthesis Et lactate is studied. 
Good catalytic quality is obtained, and corrosion is avoided. Yield rate 
reaches 90%. Modified zirconium oxide is recyclable and easy to be separated 
from product. 
IT 97-64-3P, Ethyl lactate 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(synthesis of Et lactate by esterif ication of lactic 
acid by ethanol using modified zirconium oxide as 
catalyst) 
RN 97-64-3 CAPLUS 

CN Propanoic acid, 2-hydroxy-, ethyl ester (CA INDEX NAME) 
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124:59841 
124:11217a, 11220a 

Process of manufacture of ethyl lactate 
Wu, Menghai; He, Weimin 

State-Run Wujiang Perfumery, Peop. Rep. China 

Faming Zhuanli Shenqing Gongkai Shuomingshu, 8 pp. 

CODEN: CNXXEV 

Patent 

Chinese 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



CN 1102180 

CN 1032855 
PRIORITY APPLN. INFO.: 
AB The process compr: 

92-93% ethanol in 



19950503 CN 1993-118797 
19960925 

CN 1993-118797 
mixing 80% lactic acid and 
weight ratio 1: (0.6-1.6), catalytic 



de-wate 



esterif ication using 3-acidic component catalyst, 
using anhydrous ethanol (ethanol content 99.1-99.6%), 
recovering ethanol, and distillation under a reduced pressure. The 
catalyst is formed by combining H-type acidic resin, complex of 
glycerin (or ethylene glycol) and boric acid, sodium dihydrogen phosphate 
in weight ratio 1 : ( 0 . 5-1 . 0 ) : ( 0 . 1-0 . 2 ) . The products are used in food 
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industry. 
IT 97-64-3P, Ethyl lactate 

RL: IMF (Industrial manufacture); PREP (Preparation) 
(process of manufacture of Et lactate) 
RN 97-64-3 CAPLUS 

CN Propanoic acid, 2-hydroxy-, ethyl ester (CA INDEX NAME) 



Me- CH- C- OEt 



L9 



ANSWER 9 OF 13 CAPLUS COPYRIGHT 2008 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
ORIGINAL REFERENCE NO.: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1995:511804 CAPLUS 
122:264918 
122:48361a, 48364a 

Preparation of lactic acids by carbonylation of 
acetaldehydes 

Hirai, Koichi; Bando, Yasuo 

Ube Industries, Japan 

Jpn. Kokai Tokkyo Koho, 5 pp. 

CODEN: JKXXAF 

Patent 

Japanese 



PATENT NO. 



KIND 



JP 07041455 
PRIORITY APPLN. INFO.: 
OTHER SOURCE (S) 



DATE 
19950210 



APPLICATION NO. 



DATE 



JP 1993-190338 19930730 <— 

JP 1993-190338 19930730 

CASREACT 122:264918 

In preparation of lactic acids from acetaldehydes, CO, and H20 or ales., the 
acetaldehydes are carbonylated by CO in the presence of 70-95 volume% H2S04. 
A mixture of MeCHO, H2S04, and H20 was treated with CO at room temperature 

■x 

40 atm for 5 h to give 56.5% lactic acid. 
97-64-3P, Ethyl lactate 

RL: IMF (Industrial manufacture); SPN (Synthetic preparation); PREP 
(Preparation) 

(preparation of lactic acids by carbonylation of acetaldehydes by CO and H20 
or ales, with H2S04 catalyst) 
97-64-3 CAPLUS 

Propanoic acid, 2-hydroxy-, ethyl ester (CA INDEX NAME) 



Me- CH- C- OEt 
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DOCUMENT TYPE: 
LANGUAGE : 

AB Et and Bu lactate 
732 and D72, as c 
the catalyst cone 
acid, the yield o 

IT 97-64-3P, Ethyl 
RL: IMF (Indust 
(preparation o 

RN 97-64-3 CAPLUS 

CN Propanoic acid, 2 



115:138586 
115:23747a, 23750a 
Cationic exchange n 
a catalyst in the e; 
lactic acid 
Li, Yongguang; Wang 

Taiyuan Univ. Technol . , Taiyuan, Peop. Rep. China 
Taiyuan Gongye Daxue Xuebao (1990), 21(4), 
43-6 

CODEN: TGDXEZ; ISSN: 1000-1611 
Journal 
Chinese 

were prepared using strongly acidic cation exchangers, 
atalysts. When the ale. -acid molar ratio was 3.5:1 and 
entration was 60% that of lactic 

the lactates was >90%. 
actate 

al manufacture) ; PREP (Preparation) 
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the synthesis of ethyl lactate 
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Et lactate was prepared by esterif ication of lactic acid 

with EtOH in the presence of sulfonated styrenated-type cation exchanger 
as catalyst. Factors affecting the reaction were studied 

including reaction temperature, molar ratio of the reactants, flow rate, and 
height of the column bed. Under optimal reaction conditions, the total 
yield could reach >80%. 
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Recovery of biologically produced chemicals: 
regeneration of adsorbent beds by entrainer 
distillation and/or esterif ication directly on the bed 
Sanchez, Paul A.; Kawano, Yoshinobu; King, C. Judson 
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Two approaches are explored for regeneration of adsorbent beds used for 
recovery of carboxylic acids and other polar orgs, from aqueous solution In 

first, entrainer distillation is carried out directly on the bed. A solvent 
vapor is fed to the top of the bed, and the overhead vapor is condensed 
and withdrawn. Coadsorbed water can be separated from the adsorbed solute in 
this way. In the second, esterif ication of an adsorbed carboxylic acid 
occurs on the adsorbent bed. Certain oxidation methods provide activated 
carbons which retain good adsorbent properties while simultaneously being 
effective catalysts for esterif ication . The ester is more readily removed 
by vaporization or solvent leaching than is the precursor acid. Acetic 
acid with MeOH and EtOH and lactic acid with EtOH and 
BuOH are studied. 
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AB Et lactate was prepared by reaction of lactic acid with 

EtOH using LH 8561 solid catalyst and PhMe as solvent with 
continual removal of water. The catalytic efficiency increased with 
increasing catalyst concentration up to 10%. This catalyst 
could be used repeatedly and showed high selectivity. 
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